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ABSTRACT 

Background: Subacromial impingement syndrome (SIS) is considered the most prevailing cause of shoulder pain. Although 
Mulligan's technique may be useful in treating shoulder impingement, its significance in areas of range of movement 
(ROM), pain, and function is still debated. 

Objective: To systematically review and summarize the best evidence on treating subacromial impingement syndrome 
using mobilization with movement. 

Patients and Methods: Databases Cochrane Library Web search, PEDro and PubMed were searched for RCTs published 
in English language from inception to September 2019, updated later to 7th of July 2021. Reference lists of relevant 
publications were also screened. Two reviewers separately identified relevant papers based on the inclusion criteria. The 
identified papers by both authors were obtained in full text. To evaluate methodological quality and risk of bias, the 
Cochrane risk of bias tool was used. We used the random-effects model in all analyses for meta-analyses. 

Results: A total of 11 RCTs with a total number of 358 adults with subacromial shoulder pain were included. They examined 
the effect of mobilization with movement (MWM) combined with exercise with or without taping against rotator cuff 
strengthening, ROM exercises, isometric strengthening, shoulder joint mobilization, and sham techniques. Meta-analysis 
was done comparing MWM against exercise and found a significant difference in VAS and a non-significant difference in 
SPADI. 

Conclusion: Shoulder mobilization with movement combined with a supervised exercise program (ROM, and functional 
limitations) has a better impact on pain than exercise alone or sham in short-term with similar improvement to exercise in 
the long-term. 

Keywords: Shoulder impingement, Mobilization with movement, Mulligan. 


INTRODUCTION reduction of pain can be accelerated in the short-term by 
Shoulder impingement contributes to 44—60% of adding of mobilizations to exercises. Mobilization with 
all disorders causing shoulder pain, makes it the most movement (MWM) is a manual therapy technique used for 
familiar cause of shoulder pain ®. Shoulder impingement musculoskeletal pain management. The therapist applies a 
syndrome can be caused by several factors include sustained glide to a painful or stiff joint while the patient 
weakness of the rotator cuff muscles, morphology of the performs a concurrent active movement “., Mulligan ©” 
acromion, muscle imbalance, laxity or tightness of the joint advocated that MWM is clinically useful when a single 
capsule, dysfunctional glenohumeral and scapulothoracic application exhibits a measurable pain and range of 
kinematics, degeneration and the tendons or bursa movement improvement in joint. 
inflammation”). Subacromial impingement is A recent systematic review Stathopoulos et al. 
distinguished by painful shoulder, elevation or overhead studied the effect of mulligan’s technique on peripheral 
activities of the arm aggravate pain in adults. It has a huge joints, concluded that MOM for shoulder adhesive 
impact on socioeconomic status due to individual's capsulitis and hip pain produced not only a statistically 
working ability limitation® ®. significant but also, a clinically significant ROM increase 
Various physical therapy interventions, which in all movement directions. On the contrary, a therapeutic 
include thermotherapy, electrotherapy, therapeutic benefit regarding ROM for shoulder impingement 
exercise therapy, and manual physical therapy are used to syndrome, shoulder dysfunction / pain, tight hamstring, 
treat impingement of the shoulder ®©. Therapeutic exercises knee arthritis, and chronic instability of the ankle could not 
generally have a positive effect in restoring shoulder be obviously settled “”. 
mobility and retraining muscle imbalance in SIS ©” ®, The strength of evidence concerned with the 
Exercise therapy was described by Haik et al. as the first clinical efficacy of Mulligan MOM is not clear. The 
choice to improve function, range of movement and pain purpose of this study was systematically reviewing the best 
and range of motion in treatment of shoulder. The evidence on the effectiveness of using Mulligan 
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mobilization in patients with subacromial impingement to 
guide the development of standardized clinical guidelines. 
This could help directing clinical decision making by the 
physical therapists need to implement those applications or 
not. 


MATERIALS AND METHODS 

The review was cataloged on PROSPERO 
(PROSPERO 2020: CRD CRD42020162989) and 
executed according to PRISMA guidelines (Preferred 
Reporting Items for Systematic Reviews and Meta- 
analyses) €”. 

The electronic databases Cochrane Library Web 
search, PEDro (physiotherapy and evidence database) 
MEDLINE / PubMed were searched for RCTs published 
in English language from inception to September 2019, 


updated later until 7th of July 2021. Also, reference lists of 
relevant papers were checked. 


Search strategy: 

The following terms were used in the electronic 
databases for identifying articles: shoulder, glenohumeral, 
subacromial, rotator cuff, coracohumeral and internal. 
Moreover, mobilization with movement, Mulligan, 
posterolateral mobilization, inferior mobilization, hand 
behind back mobilization. Also, impingement*, tendinitis, 
tendinopathy and pain*. 

Database search formulas are presented in 
(Appendix1). The criteria for inclusion and exclusion are 
shown in (Table 1). 


Appendix (1): Search strategy and number of papers found in each database 


Number of citations 


PubMed Original 176 Shoulder, glenohumeral, subacromial, rotator cuff, 
Update 88 coracohumeral, internal, mobilization with movement, Mulligan, 

posterolateral mobilization, inferior mobilization, hand behind 
back mobilization, impingement* tendinitis, tendinopathy and 
pain*. 
Filters: 
Clinical trial 
Humans 


Cochrane Original 106 #1 shoulder 
Update 55 #2 rotator cuff 

#3 coracohumeral 
#4 subacromial 
#5 internal 
#6 glenohumeral 
#7 #1 OR #2 OR #3 OR #4 OR #5 OR #6 
#8 impingement* syndrome 
#9 tendinitis 
#10 tendinopathy 
#11 pain* 
#12 #8 OR #9 OR #10 OR #11 
#13 #7 AND #12 
#14 mobilization with movement 
#15 mulligan 


#16 posterolateral mobilization 

#17 inferior mobilization 

#18 hand behind back mobilization 

#19 #13 OR #14 OR #15 OR #16 OR #17 OR #18 
#20 #13 AND #19 





PEDro Original 346 
Update 28 


Mobilization with movement. 
Mulligan. 
Impingement 
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Table (1): Eligibility criteria of the included studies 
Studies that were eligible for inclusion: 

e Published randomized controlled trials. 
Trials that enrolled adult population (over 18 
years old) clinically diagnosed with 
Subacromial impingement. 

Either Acute, sub-acute or chronic. 
Mobilization with Movement: Posterolateral 
mobilization. Inferior mobilization (hand 
behind back). 
Studies that compared MWM to control, 
placebo, or standard care and studies that 
compared different doses, intensities, or timing 
of delivery of the same intervention were 
included. 
Studies that were excluded: 
Study designs other than randomized- 
controlled trials. 
Review articles, surveys, case report, 
conference meetings, and case series. 
Published abstracts with no full-text articles 
available. 
Records in other languages than English, and 
abstracts not available. 
Invasive interventions, surgery, or 
pharmacological therapy as the only treatment. 





Selection Criteria: 

Mendeley Desktop© (version 1.19.5) was used to 
pool titles and abstracts. Duplicates and irrelevant articles 
that didn't meet the inclusion criteria were removed using 
the software. Based on the eligibility criteria two reviewers 
(Mohamed Abdellatif (MA) and Karim Ghuiba (KG)) 
independently identified papers as relevant. Both 
reviewers matched their lists. Full text of papers identified 
by both authors were obtained. Any judgment 
disagreements were resolved by consensus. A third 
reviewer (Karima A. Hassan (KAH)) acted as arbiter. A 
flow chart of study selection is presented in figure (1). 


Data extraction: 

(MA and KAH) single-handedly extracted the 
suitable data and compared their findings to verify whether 
all suitable data were well extracted. They extracted 
author, year of publication, title, characteristics of 
participants, intervention/control, treatment duration, 
outcome measures, statistical tests used, results, and 
conclusions. 
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Assessment of risk of bias: 

Three researchers (MA, KG, and KAH) unassisted 
evaluated the quality of selected articles by using the 
Cochrane risk-of-bias tool for randomized trials (RoB 2) 
Version 22 August 2019-assessment tool 4). The structure 
of RoB 2 consisted of five main domains, emphasizing on 
different parts of trial design, conduct, and reporting. Each 
one of the domains contains a series of questions 
(‘signaling questions’) targeting information about the trial 
features that are relevant to the risk of bias. An algorithm 
is used for judgment about the risk of bias arising from 
each domain, according to answers to the signaling 
questions. Judgment could be 'Low' or 'High' risk of bias, 
or can express ‘Some concerns’. These five main domains 
are: (1) bias due to defect in the randomization process, (2) 
bias caused by deviations from intended interventions, (3) 
bias because of missing outcome data, (4) bias in 
measurement of the outcome, (5) bias in selection of the 
reported result. 


Statistical methods: 

For comparative meta-analyses, review manager (RevMan 
— version 5.4.1) was used to analyze data acquired from 
included studies. We demonstrated pooled continuous 
effect measures as the mean difference (MD) with CI of 
95%. I2 tests were used to express between-study 
Statistical heterogeneity, which describes true variation 
across studies as a percentage, where values around 25% 
indicates low heterogeneity, 50% medium, and 75% high 
heterogeneity among studies. Random-effects model was 
implemented in all analyses “*). Inter-rater agreement was 
calculated using Krippendorff's Alpha-Reliability (0.955). 
We couldn‘t assess Publication bias because of the scarcity 
of included studies. 


RESULTS 
Trial flow: 

A total of 628 references resulted from database 
searching. When duplicates were removed, a total of 582 
references were screened by title. Of these, 29 articles were 
screened by abstract, 27 met the inclusion criteria. After a 
full-text review, only 11 studies managed to meet the 
requirements of the review (Figure 1). 

Any disagreement during references screening 
process was settled by discussion. An update of the search 
has been conducted using the same keywords to the same 
databases until 7th July 2021. 171 references were found. 
Then duplicates were removed, 151 references were 
checked by title of these 6 articles screened by abstract, 
none met our eligibility criteria. 
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Records identified through database 
searching 
original (n = 628) update (n= 171) 


Identification 





Additional records identified 
through other sources 
(n = 0) 


Records after duplicates removed 


Screening 


original (n = 29) update (n= 6) 


Eligibility 





Records after title screening 





Full-text articles assessed 
for eligibility 
(n = 27) update (n= 0) 


Studies included in 


original (n = 582) update (n= 151) 


Records excluded 
original (n =553) update 
(n=145) 


Full-text articles excluded, with 
reasons 
original (n = 16) update (n=6) 
-Not found as a full paper. 
-Not related to our scope. 


qualitative synthesis 


(n =11) 


Studies included in 
quantitative synthesis 
(meta-analysis) 

(n =3) 





Figure (1): PRISMA flow chart. 


Study characteristics: 
Characteristics of the studies are shown in (Table 2) 
Participants: 

In total 358 adults with subacromial shoulder 
pain, with ages over 18 years. The number of participants 
ranged from 20 to 60 “* 15, All examined trials included 
both males and females. 


Interventions: 

All included RCTs used Mulligan's MWM as an 
experimental group versus other treatment or no 
treatment. Nine of included trials used posterolateral 
mobilization “* 1% 17, 18, 19, 20, 21, 22, and 23) Two of included 
trials used inferior mobilization (Hand behind back) “>>74), 
Five trials compared MWM to exercise using rotator cuff 
strengthening and scapular stabilization “®. Djordjevic et 
al. '), Neelapala et al. ° and Satpute et al. °” used 
active ROM exercises. Moreover, Srivastava et al. ?”, 
Satpute et al. °® used isometric strengthening exercises. 
Three trials used sham as a comparator “6 !” 7”). Two trials 
examined the effect of shoulder joint mobilization against 
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MWM “* 15, One trial compared traditional treatment 
(exercise, ultrasound, and TENS) with MWM “), One 
trial compared the use of MWM alone to MWM in 
addition to Kinesio tape °°). Physician advice only was 
given in one trial “®), 


Outcome measures: 

All of the included studies measured change in 
ROM except Neelapala et al. °°. Five trials used visual 
analogue scale (VAS) for measurement of change in pain 
intensity 2! 1°» 20, 24, and 18) One trial measured change in 
PVAS 9), Another one measured change in numerical 
pain rating system (NPRS) “°. Two trails used pressure 
pain threshold (PPT) to measure changes in pain intensity 
(22, 23) Four trials estimated upper limb functionality using 
shoulder pain and disability index (SPADI) 4” 742”, Two 
trials used Disabilities of Arm, Shoulder, and Hand 
(DASH) “:!”, One trial used SF-36 questionnaire “”). For 
evaluating shoulder instability one trial used Oxford 
Shoulder Instability (OSI) score “*. One trial measured 
the changes in shoulder rotators and scapular upward 
rotation strength ©, 


Table (2): Characteristics of included studies 


Author/| Population 
year 


MWM: 9 MWM: 
Mobilization: 9 | 48.9 
Control: 7 13.7. 
Exercise: 8 Mobilizati 
on: 43.4+ 
14.7 
Control: 
45.6 +13.0 
Exercise: 
47.3 
+20.1 





KACHINGWE et al.0® 


46.1+9.86 
(20-64) 


Teys et al. 


Group 1: 
51.80+ 5.3 
Group 2: 
54.10+6.8 


+ 
© 
— 
oS 
~+ 
D 
3 
o pm 
> 
= 
a) 
x 
= 
m 


Teys et al. 2) 


MWM: 21 
Sham: 21 


MWM: 
55.4 + 7.8 


Delgado-Gil et al. “® 
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Intervention 


BMI 


Posterolateral MWM 
10 reps/3 sets. 


postero-lateral glide 
(MWM). 10 Reps./3 
sets. 


Posterolateral 
glide MWM). 10 
sessions with 24 
hours between 
sessions. 

a standard 5-cm 
black Kinesio Tex 
tape Taping. 

A single session of 
posterolateral MWM 

10 reps./3 sets 
followed by a one- 
week washout. one 
session of MWM 
with tape. 
posterolateral. MWM 
10 reps./3 sets. 

The approximate 
length of each 
treatment session was 
10 minutes 


Outcome Results 
measures 


VAS scores revealed statistically significant 
improvement in pain intensity from pre- to post- 


Control: physician advice. ROM 
Mobilization: grade I-IV VAS 





joint mobilizations SPADI treatment on the [F(1,29)=28.5, P<.001np 2 =.50, 
Exercise: rotator cuff observed power=.99]. On the other hand, no 
strengthening and scapular Statistically significant differences were found on 
stabilization the interaction between the four groups and mean 
change from pre to post-treatment 
ROM ROM: mean improvement of 16, compared with 4 
PTT for the sham and no change for the control. 
PTT: mean differences between the MWM and 
Sham 45 kPa and between MWM and Control 46 
kPa 
Initial exercise program for | ROM MWM and kinesotape compared to exercise 
impingement syndrome: alone, which resulted in some improvement in 
pendulum exercises and ROM but was not statistically significant. By day 
pain-limited, active ROM 10 the mean flexion range was 166+20.59 for the 
and strengthening exercises MWM group compared to 86+21.89 for the 
exercise group, abduction means range was 
170+17.89 for the MWM group compared to 
60.5+15.72 for exercise only group. 
A single session of ROM MWM.-with Tape was superior to the MWM as 
posterolateral MWM 10 PPT revealed by post hoc test. ROM improved 
reps.//3 sets with tape PVAS immediately post-intervention, at 24-h and one- 
followed by a one-week week follow-up. the difference in MWM was 
washout. a single session of immediately post-intervention and at 30-min 
MWM only follow-up, but not beyond. 
The sham condition ROM Found that pain free shoulder joint flexion ROM, 
replicated the treatment NPRS maximum external rotation and maximum 
condition shoulder flexion improved significantly after 4 
except for the hand sessions of mobilization. results were better than 
positioning. The patients who were in the sham group. Large 
approximate length of each between-group effect (SMD, 0.9) in favor of the 
treatment session was MWM group regarding shoulder pain. Within- 
10 minutes. group effect sizes were low (SMD <0.26) 
regarding the abduction. 
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MWM: 22 


al, 


Satpute et 


MWM: 15 
Control: 16 


Neelapala et al.?” 


MWM: 14 
Sham: 13 


al, 9” 


Guimaraes et 


MWM: 15 
Control: 15 


a 
m$ 
Ss 
= 
© 
=í 
D 
= 
> 


MWM: 30 


30 


Kotagiri et al. “> 


Srivastava et al. 
(21) 


Exercise: 22 


Mobilization: 


MWM: 
53.41+7.0 
8. 
Exercise: 
52.41+7.0 
6 

MWM: 
40.2310. 
55 
Control: 
42.4110. 
38 


MWM: 
30.3 + 6.9. 
Sham: 
31.9 49.2. 


MWM: 
51.73 + 
6.64 
Control: 
50.26 + 
4.28 


MWM: 


Mobilizati 
on: 


MWM: 
50.09 
+11.36 
Cryothera 
py: 41.91 
ELE22 


https://ejhm.journals.ekb.eg/ 


MWM (hand behind 
back),10 reps/ 3 sets. 
Hot pack. 
Exercise. 


Posterolatera MWM 
5 reps./3 sets. 
3 sessions. 


Posterolateral MWM 
10 reps/ 3 sets (4 
sessions). 

Rest and 
reassessment. 

Sham condition (4 
sessions). 
Posterolateral MWM 
10 reps/ 3 sets. 
Traditional 
physiotherapy 
applications 


Inferior MWM 4 
times per week (Ist 
day 3 glides, 2nd day 
3 sets of six glides, 
3rd day 3 sets of 10 
glides were given 
and 4th day again 3 
sets of 10) 
Posterolateral MWM 
10 reps/ 3 sets. 

One session every 
day. 


Hot pack. 


Exercise. 


Active ROM of the VAS 

shoulder within the pain- shoulder 

free range One set of 10 rotator 

reps. of active shoulder strength, 

movements. and 
scapular 
upward 
rotation. 

Sham condition (4 

sessions). 

Rest and reassessment. 

Posterolateral MWM 10 

reps/ 3 sets (4 sessions). 


Traditional physiotherapy 
applications(stretching 
exercises, cold pack, 
ultrasound, Transcutaneous 
Electrical Nerve 
Stimulation (TENS), finger 
Staircase, Codman and 
wand exercises) 
Mobilizations directed 
toward the posterior capsule 
with stabilization exercise. 
12 minutes a minimum of 4 
times per week 


Cryotherapy 20 minutes . 
Isometric strengthening 
exercise 
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Significant difference was found in shoulder 
internal rotation ROM of 16.86° in the MWM- 
with-exercise group compared to 7.38° in the 
exercise group. 


Compared to active exercise alone, posterolateral 
mobilization with movement reduced pain 
effectively and improved the strength of external 
rotators inpatients complaining of painful 
shoulders after 3-5 days. Significant external 
rotation strength and pain differences were 
detected between the groups after intervention. 


Sham had a similar effect to MWM in improving 
shoulder external rotation range and abduction, 
pain, and function in patients with shoulder 
impingement syndrome. Only abduction 
movement and SPADI Pain overcame the clinical 
relevance threshold. The isometric peak force 
tests detected no improvement. 

VAS scores during activity and rest, shoulder 
ROM, and DASH scores in the MWM group 
were better than the control group (p < 0.05)., No 
statistically significant difference was found in 
SF- 36. 


Mulligan group showed significant improvement 
in OSI score). 

ROM showed significant increase in the range of 
internal rotation by 33.00+7.83degrees compared 
to 20.83+8.10 degrees. 


MWM group VAS (MD) Ist day = 0.9 

(MD) 6th day = 2.36 

ROM (MD) Ist day = 6.79 

(MD) 6th day = 23.63 

cryotherapy group VAS(MD) Ist day = 0.456 
(MD) 6th day = 3.096 

ROM (MD) Ist day = 3.13 

(MD) 6th day = 21.82 
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Risk of bias (ROB) in included studies: 


For assessing the risk of bias we used Cochrane risk-of-bias tool for randomized trials (RoB 2) Version 22 August 


2019 assessment tool °°). The reviewers had some concerns regarding the risk of bias for 5 of the included studie 


S (16, 17, 18, 


22,23) 4 studies were rated to be of low risk 04 7021:24. Two studies had been rated as high risk “> 1”. All the studies have no 
missing data and no non-protocol interventions had been applied (figure 2). Inter-rater agreement was calculated using 


Krippendorff's Alpha-Reliability (0.955). 


_ Risk of bias domains 








z 


Delgado-Gil , et al 2015 


Djordjevic , et al 2012 
Guimaraes et al 2016 


KACHINGWE , et al 2008 


Neelapala , at al 2016 


Salpute , et al 2015 





Kotagir , et al 2018 
Srivastava , etal 2016 
Teys , et al 2008 


Teys , et al 2013 


Domains 


D1: Bias arising irom the randomization process 

D2: Bias due to deviations rom intended intervention. 
D3: Bias due to missing outcome data. 

D4: Bias in measurement of the cubice 

DS: Bias iñ Selection of the reperted result. 


Figure (2): Risk of bias for domains. 


Mobilization with movement versus exercise: 
Kachingwe et al. “* concluded that if we 
combined MWM with a supervised exercise program it 
will result in a better percentage of change (statistically 
insignificant). VAS percentage of change was 55.2 + 31.9 
after completing the treatment compared to 20.8 + 112.3 
for supervised exercise only. Not only improvement in 
pain was noted, but also the function was improved in 
relation to control group or exercise group. VAS test [F 
(1, 29) = 28.5, P <.001, np*=.50, observed power = .99]. 
Djordjevic et al. “* applied posterolateral MWM and 
kinesotape compared to exercise alone, which resulted in 
some improvement in ROM but was not statistically 
significant. This may be a useful modality in improving 
the active range of movement in the painful shoulder. By 
day 10 the mean flexion range was 166 + 20.59 for the 
MWM group compared to 86 + 21.89 for the exercise 
group, mean abduction range was 170 + 17.89 for the 
MWM group compared to 60.5 + 15.72 for exercise only 
group. Satpute et al. °* detected a statistical significant 
difference in pain and internal rotation ROM when HBB 
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| 


Jicigernarit 


z 


High 
Soe COmCETIS 


Lia 


MWM with exercise applied to individuals complaining 
of acute shoulder pain and disability compared to hot 
packs and exercise group. In addition, the difference was 
of a clinical meaning because it passed the minimum 
clinically important difference of 1.4 cm on the VAS, 38 
the MDC of 6.1° for shoulder internal rotation ROM, and 
the MDC of 18 points for the SPADI score. Neelapala et 
al. °°) found that compared to active exercise alone, 
posterolateral mobilization with movement reduced pain 
effectively and improved the strength of external rotators 
in patients complaining of painful shoulders after 3-5 
days. Significant external rotation strength and pain 
differences were detected between the groups after 
intervention. After treatment, VAS scores (F (1, 29) = 27, 
p < 0.01) and Shoulder external rotator strength (F (1, 29) 
= 4.6, p = 0.04). However, no significant internal rotator 
strength was detected (F (1, 29) = 0.03, p = 0.8) and 
scapular upward rotation (F (1, 29) = 0.09, p = 0.7) post- 
treatment. Srivastava et al. °” at the end of six treatment 
sessions both therapies showed similar results. However, 
for immediate improvement in ROM and pain, 
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mobilization can be given to patients with shoulder 
impingement. MWM group VAS mean diff. (1st day = 
0.9, 6th day = 2.36), ROM mean diff. (1st day = 6.79, 6th 
day = 23.63). Exercise/Ice group VAS mean diff. (1st day 
= 0.456, 6th day = 3.096), ROM mean diff. (1st day = 
3.13, 6th day = 21.82). 

Mobilization with movement versus Sham or no 
treatment: 

Kachingwe et al. “® had patients that only took 
physician advice and compared them to patients who 
received MWM combined with supervised exercise 
program and found a higher percentage of change 
(without statistical significance) comparing pre- to post- 
treatment values in decreasing pain and improving 
function compared to control group. Percentage of change 
with MWM in VAS was 55.2 + 31.9 compared to 14.4 + 
119.8. Teys et al. °” found that after 3 sessions of MWM 
can be of benefit to patients with painful limited elevation 
of shoulder. It lead to an early improvement in ROM and 
PPT. Mean ROM improvement of 16°, compared with 4°. 
No change was detected for the control group. Mean PPT 
differences between the MWM and sham was 45 kPa and 
between MWM and control was 46kPa. Delgado-Gil et 
al. “© found that pain free shoulder joint flexion ROM, 
maximum external rotation and maximum shoulder 
flexion improved significantly after 4 sessions of 
mobilization. Results were better than sham group 
patients were. Large between-group effect (SMD, 0.9) in 


MWM Exercise 


Study or Subgroup Mean $D Total Mean SD Total Weight MV, Random, 95% Cl 





Sal 0.51 15 496 1132 








neelapala 2016 


satpute 2015 29 (6 22 456 Of2 22 411% 
Srivastav 2018 354 293 11 264 1128 11 21.3% 
Total (95% Cl) 48 49 100.0% 


Heterogeneity: Tau? = 0.6% Gh = 11.84, df= 2 (P= 0.003) P= 63% 
Testfor overall effect Z= 2.47 (P= 0.02) 


Mean Difference 





16 3i% -1.65 [2.26-1.04] 
“LPF [2.16,-1.38] 


1.00 FOSS, 2.53] 


-14.14 [-2.12, -0.15] 


favor of the MWM group regarding shoulder pain. 
Within-group effect sizes were low (SMD <0.26) 
regarding the abduction. Guimaraes et al. ©” concluded 
that sham had a similar effect to MWM in increasing 
shoulder external rotation range and abduction, 
improving pain, and function in patients with shoulder 
impingement syndrome. 

Meta-analysis: 

To analyze the impact of MWM on subacromial 
impingement compared to exercise regarding 
improvement of pain level, four studies qualified for 
meta-analysis. Unfortunately only the data of VAS scores 
from three could be obtained (n=3) as one of the authors 
has been contacted to provide some results but no 
response detected. A total number of participants was 97 
of those 48 who have received MWM, whereas for the 
impact of MWM compared to sham, SPADI data from 
two studies were collected (n=2). A total number of 
participants were 66 of those 3) received MWM. 

For VAS a significant statistical difference was 
detected favoring MWM in the forest plot shownin (Fig. 
3) -1.14 (95% CI -2.12 to -0.15) but was below the 
minimally clinical important difference (MCID) for VAS 
in patients with rotator cuff diseases, which was 1.4 cm 
26) For SPADI a slight difference was detected towards 
MWM but not significantly shown in (Fig. 4) -6.56 (95% 
CI -38.56 to 25.43). 


Mean Difference 


V, Random, 95% CI 


-10 -5 0 5 10 
Favours [experimental] Favours [control] 


Figure (3): VAS forest plot. 


MWM Exercise 


Study or Subgroup Mean $D Total Mean $D Total Weight 
fe JAI% 
30.82 21.85 11 2032 872 11 af ot 











Satpute 2015 
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Figure (4): SPADI forest plot. 


DISCUSSION 


Summary of main results 
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The current review examined the evidence related 
to the effects of MWM alone, combined with exercise, 
joint mobilization, or kinesotape as a treatment for 
subacromial pain compared to heat therapy, exercise only, 
mobilization, sham manual contact, and traditional 
physiotherapy. 

Eleven RCTs were contained in the current 
review. Risk of bias ranged from low to high, which 
affected the results of our study. Therefore, based on some 
studies in our review conclusive evidence cannot be 
reached. The inconsistent findings among studies may be 
due to lack of a number of the studies in the literature or 
due to small sample sizes. 

Based on the available evidence from ten studies 
in the current review “* !> 16, 18, 19, 20, 21, 22, 23,24 these results 
varied among outcomes as MWM was effective at 
decreasing pain and enhancing outcomes immediately 
and in short-term ranging from 3 days up to 6 weeks. 
These findings of improving pain and function agree with 
the results of previous reviews “)?”), On the other hand, 
one study found that MWM was no better than sham in 
reducing pain or improving function ®”. 

Based on 2 RCTs pooled meta-analysis (n=66) on 
the effect of MWM on shoulder functional outcome, 
insignificant difference (P>0.05) in changes of SPADI 
scores was found between MWM and exercise. The 
presence of high heterogeneity between included studies 
was (P = 95%) due to the scarcity of included studies 
subgroup analysis that could not be obtained. 

Based on 3 RCTs pooled meta-analysis (n=97) on 
the effect of MWM on pain score, significant difference 
was detected (P<0.05) in changes of VAS scores in favor 
of MWM. The presence of high heterogeneity between 
included studies was noted among studies (P= 83%) 
because subgroup analysis could not be obtained because 
of low number of included studies. In addition, the 
presence or absence of publication bias on these outcomes 
could not be determined. 

From this review, it can be inferred that 
integrating MWM with shoulder impingement-based 
exercises produces better outcomes regarding pain and 
ROM as reported by Srivastava et al. °” an immediate 
improvement has been noted in pain and ROM in the 
posterolateral MWM group compared to exercise and 
cold application group. However, there was a similar 
improvement after completing the treatment in the two 
groups of pain, ROM, and function. Also, Neelapala et 
al. 2” reported not only an improvement of pain level but 
also in external rotation strength compared to the 
exercise-only group. However, no significant difference 
between both groups could be detected in terms of internal 
rotation strength or scapular upward rotation post- 
treatment. 

Satpute et al. ° added the Hand behind back 
(HBB) MWM to exercise and found a significant internal 
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rotation ROM improvement, as well as diminished pain 
and disability. MWM combined with exercise used by 
Kachingwe et al. “® also produced better results 
compared to both the exercise-only group and control 
group in pain levels and AROM. Combined with 
kinesiotape, MWM had a quicker effect than an exercise 
in improving ROM. On the other hand, by the end of 
treatment, they both had a similar effect increasing ROM 
according to Guimaraes et al. 0”. Applying a rigid sports 
tape immediately after MWM produced a longer-lasting 
effect than MWM alone up to one week post-intervention 
regarding improved ROM as described by Teys et al. °°). 

Delgado-Gil et al. “® compared MWM to sham 
manual contact, which replicated the same hand 
positioning as the MWM and found that the MWM had a 
much more significant pain intensity improvement than 
the sham group during shoulder flexion, pain-free flexion 
ROM and maximum ROM of both flexion and external 
rotation. On the other hand, Guimaraes et al. O” had a 
completely different conclusion, which is that MWM was 
no better than sham in reducing pain, improving function, 
or increasing ROM of shoulder abduction and external 
rotation. Teys et al. °” added that MWM had a much 
significant difference in ROM and pain pressure threshold 
than sham manual contact. Kotagiri et al. “>) tested HBB 
MWM with stretching against exercise with mobilization 
on limited internal rotation of the glenohumeral joint and 
detected a significant difference in internal rotation ROM 
favoring the MWM group. Menek et al. 0” examined the 
value of adding MWM to the traditional physiotherapy 
applications against traditional physiotherapy 
applications only (Ice, TENS, US, and exercise) and 
found a benefit to the addition of MWM to the traditional 
applications in terms of pain level, ROM, DASH and SF- 
36. 


Strengths and Limitations: 

One of the strengths of this review was the use of 
a meticulous searching strategy and only randomized 
control trials have been included. To assess the level of 
bias among the studies of the Cochrane risk of bias, tool 
(ROB2) was used. To our knowledge, there is no 
systematic review to date that used MWM for 
subacromial impingement. 

As for limitations, the small number of studies in 
the literature that investigated MWM for subacromial 
impingement, small sample sizes for some of the included 
studies, the potential bias in some of the included studies 
that arose from lack of blinding, and limitations of 
pooling data into meta-analysis due to the variability of 
received interventions between included studies with 
different outcome measures. 


Clinical implications: 
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Mulligan's mobilization with movement may be 
beneficial as a part of a multi-modal approach in treating 
subacromial shoulder pain. As per this review, MWM is 
more effective with exercise than exercise alone 
producing short-term improvements in pain, ROM, and 
functional limitation. Applying a rigid sports tape 
immediately after MWM can extend the duration of 
improved symptoms. The short-term effect has to be in 
mind when constructing a rehabilitative program for those 
patients. To deduce conclusive evidence more research 
has to be done on the effectiveness of MWM. 


CONCLUSION 

Shoulder mobilization with movement combined 
with a monitored exercise program has a better impact on 
pain levels, ROM, and functional limitations than 
exercise alone or sham in short-term with similar long- 
term improvement to exercise. 


RECOMMENDATIONS 
More future research with sufficient sample size 
and appropriate blinding. 
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